(ii) auroral zone X-rays (jointly with ANARE and University of California); (iii) geomagnetically trapped heavy particles (jointly with University of Chicago); (iv) investigation of solar influences (jointly with ANARE) -flare-produced particles, Forbush events, the 11-year eycle, and diurnal variations; (v) cosmic ray anisotropics beyond the solar system (jointly with ANARE); (vi) X-ray sources (jointly with University of Adelaide).
The mechanism by which particles are accelerated to high energies in nature remains unknown. It is therefore of astrophysical interest to study any nearby naturally-occurring acceleration process. Many features of the X-rays observed in the auroral zone make it apparent that they are produced by electrons accelerated near the Earth. In some of our Antarctic balloon observations, we have asked whether this acceleration process also accelerates protons. The answer so far is that if local proton acceleration occurs at the same time as electron acceleration, the protons either are not accelerated up to the same speeds as the electrons, or they precipitate elsewhere.
In the study of geomagnetically-trapped protons of energies above about 25 MeV, we have also come to the tentative conclusion that these are not locally accelerated. Thus, the situation appears to be that in naturally-occurring acceleration processes it is possible to have high speed electrons and not have high speed heavy particles. This appears to be in contrast with the situation for particles accelerated by solar processes which produce high energy heavy particles copiously.
Our investigations of the solar influence on galactic cosmic rays cover many detailed phenomena. One recent result may be mentioned, namely that particles of energies up to about 50 GeV are influenced by the Sun during its period of minimum activity and during active periods this upper energy increases to nearer 100 GeV. Such studies are expected to yield information about the size of the region surrounding the Sun in which the solar wind has a dominant influence on the motion of charged particles. Such observations should also lead to knowledge of the state of the solar environment out of the ecliptic plane.
The anisotropy reported by Jacklyn 1 of cosmic rays of energies in excess of those greatly influenced by the Sun continues to be observed at Hobart, and it is of interest that Japanese workers 2 recently found support for the model proposed by Jacklyn. Briefly, this model is that the cosmic rays travel in both directions along the local spiral arm of the galaxy and are confined to the arm by its magnetic field. The distribution of pitch angles is almost perfectly isotropic, but there is a small excess of small pitch angles, leading to the observed small excess of intensity in the direction of the spiral arm field.
Some of the results of the X-ray astronomy programme conducted jointly by the Adelaide and Hobart groups using Skylark rockets launched from Woomera have been reported elsewhere 3, 4 and are further discussed in this issue.
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Cosmic-Ray Anisotropies as a Function of Time and Direction
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The cosmic ray flux in the energy range 100 MeV/nucleon < E < 1 GeV/nucleon is remarkable for its high degree of isotropy. Observed deviations from isotropy seldom exceed a few per cent and are commonly much smaller. The mechanism responsible for this isotropy is presumed to be multiple, large-angle scattering of the charged cosmic ray particles by irregularities of the interplanetary magnetic field. While generally precluding any hope of discovering a source-related anisotropy of the flux in this energy range, it is just this strong interaction of the cosmic rays with the interplanetary medium that allows the study of the small observed anisotropies, both persistent and transient, to yield considerable information about the structure of the interplanetary medium (the solar wind and its entrapped magnetic field).
To be useful in the measurement of anisotropies, a cosmic ray detector, or a group of detectors, must: (a) be highly directional, (b) in the case of a single detector, be able to vary its direction of sensitivity, or (c) in the case of a group of detectors 'looking' in different directions, be capable of direct inter-comparison, and (d) have the stability and longevity necessary to provide relatively continuous data over time scales of the order of a year or more. The world net of large cosmic ray neutron monitors, proposed in 1963 1 and now almost complete, satisfies all of these requirements. Neutron monitors, 2,3 which detect secondary neutrons produced in the upper atmosphere by the primary cosmic radiation, have narrow well-defined cones of acceptance lying within a few degrees of the equatorial plane for monitors with geomagnetic latitudes 40°^ | A m | <; 60 °. 4 The rotation of the earth causes these monitors to scan a circle on the celestial sphere. The high counting rate and inherent stability of a neutron monitor is such that a variation of the primary flux of less than 0.1% over a period of one day is significant. Also, meteorological corrections, necessary for nearly all ground-based cosmic ray monitors, are particularly simple for the neutron monitor. Thus, the world-wide net of these large monitors could be expected to detect, with precision, primary variations of only a few tenths of 1%. An important problem which arises in the interpretation of these data is the separation of temporal and spatial variations. Clearly, if only the data from a single recorder is considered, transient isotropic variations with time scales of less than one day cannot be distinguished from transient anisotropies of the same time scale. The obvious solution is to consider data from a number of stations spaced around the world" in such a way as to give essentially continuous coverage of all directions in the equatorial plane. The large amount of data produced by such a group of stations could require a lengthy analysis to properly sort out complex simultaneous temporal and spatial variations; however, an objective data reduction and presentation method has been devised which separates these effects in a natural way, thus encouraging meaningful physical analyses. Figure 2 shows an actual intensity contour map constructed for the period 1966 January 19-23. A small Forbush decrease commenced late on January 19. The features of this decrease are clearly shown by the contour map. A well marked predecrease 5 is seen centred on the direction 65° west of the Earth-Sun line. The decrease itself takes place in two distinct steps separated by about 24 h with a strongly anisotropic flux excess at 84° west of the Earth-Sun line during this interval. These and other details of this event have been shown to be consistent with Parker' s blast-wave model for the Forbush decrease. 6, 7 By associating the transient anisotropics with the mean direction of the interplanetary magnetic field, one concludes that the predecrease field lay along a line 65° west of the Earth-Sun line in general agreement with the commonly assumed spiral field model. 6 Coincident with the first isotropic decrease the field appears to shift to 84° west of the Earth-Sun line, just as predicted by the blast-wave model. Further, the observed two-step nature of the overall decrease is also forseen by the Parker theory with the first step indicating the passage of the shock-front and the second step the passage of the contact surface with the expanding corona. This brief example illustrates the facility with which the Cosmogramme sorts out complex transient variations, but the technique should also find application in the careful examination of more persistent anisotropics.
